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KHA NANG SU DUNG LUC BINH VA ROM
LAM NGUYEN LIEU NAP BO SUNG CHO HAM U BIOGAS

Nguyén V6 Chéu Ngan . Nguyén T ru’(mg Thanh', Nguyén Hiru Loc
Nguyén Tri Ngu“on Lé Ngoc Phiic' va Nguyén Trieong Nhdt Té an'

ABSTRACT

The development of biogas digester in the Mekong Delta (MD) was slow in the past years,
due to the lack of pig manure (PM) - the main feeding source for the digester - as a result
of pig epidemic, and the unstable market price of pig. Therefore, this study focuses on
seeking for some kinds of materials which can be feed to biogas digester as additional
material beside the pig manure in order to solve the problem. Two kinds of popular local
materials in the Mekong Delta used in our case study are water hyacinth (WH) and rice
straw (RS) used for mushroom cultivation. The lab-scale anaerobic digesters were used
for co-digestion PM+WH and PM+RS with difference mixing ratios during 35-days. The
outcomes showed that farmers in the MD can apply these two materials as additional
feeding material for biogas digester in case of pig manure shortage, or even pig manure
is not available.

Keywords: batch anaerobic digester, biogas plant, the Mekong Delta, VACB farming
system

Title: Potential use of water hyacinth and rice straw as additional loading materials for
biogas digester

TOM TAT

Trong nhitng nam qua ham i biogas dwoc trién khai & Bong bang song Cuu Long kha
chdm do phan heo - nguon nguyén liéu chinh dé nap cho ham i - cung cap khong on dinh
boi cac yeu 16 nhw dich bénh, gid ca. Vi vy nghién ciru ndy tdp trung vdo viéc tim kiém
mot so logi nguyén liéu c6 thé ding lam nguyeén lieu nap cho ham 1 biogas bén canh
nguon nguyén liéu chinh la phdn heo (PM) dé gidi quyet van dé nay. Hai loai nguyén liéu
dia phwong phé bién la luc binh (WH) va rom sau i nam (RS) duoc sir dung trong nghién
cieu nay. Nghién ciru trén cdc mé hinh bé phdn img yém khi theo mé dé phan hiy cdc hon
hop phan heo va luc binh (PM+WH); phdn heo va rom sau u nam (PM+RS) trong 28
ngay. Két qua thi nghiém da khang dinh c6 thé sir dung luc binh va rom sau i nam lam
nguyén liéu phéi trén véi phan heo dé nap vao ham i biogas trong truong hop thiéu hodc
thdm chi khong c6 nguon phan heo.

Tir khéa: 1én men yém khi theo mé, dong bang séng Ciru Long, mé hinh VACB

1 PAT VAN PE

Dong bang séng Ciru Long (PBSCL) gitr mdt vai trd quan trong trong nén kinh té
nuée ta. Mdi naim PBSCL dong gop khoang 36% gia tri xuat khau néng nghiép,
trén 50% san lugng la, 70% san lugng trai cay, 65% san lugng thuy san, 90% san
lwong gao xuat khau cua ca nuée... (Mai Chi, 2010). Pat duoc mic ting trudng
d6 14 nho nguoi dan di c6 truyén théng ap dung mo hinh canh tac VAC (vuon, ao,

! Khoa Moi truong & TNTN, Truong Pai hoc Can Tho
2Vién Cong nghé Thuy luc Leichtweill, Pai hoc Ky thuat Braunschweig, CHLB Durc
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chudng) trong san xuat. Trong md hinh nay chét thai tir chudng trai chian nudi mot
phan duoc tan dung 1am ngudn phan bén hitu co cho ciy trdng trong vudn, mot
phan dugc dua xudng ao nudi thiy san. Vi quy trinh do, lugng chat thai chan
nudi chua duge xir Iy ¢6 thé lam lay lan cac mam bénh ra méi truong gay hai cho
hé sinh thai.

Dinh hudng cho viéc canh tac nong thuy san bén viing, ngay tir dau thap nién 90,
mot cong trinh xir Iy chét thai chin nuéi da duge Trung tdm Ning lugng Méi (nay
12 bo mon Ky thuat Mbi truong) - Pai hoc Can Tho gidi thidu dén nguoi dan &
DBSCL. Cong trinh xir Iy dugc phét trién trén cong nghé 1én men yém khi co tén
goi him u biogas TG-BP va la két qua nghién ctru hop tac giita cac nha khoa hoc
Puc, Thai Lan. Ngay khi dugc gioi thiéu, ham u TG-BP di két ndi v6i mo hinh
VAC tao nén mot mo hinh canh tac méi VACB, theo d6 yéu t6 méi xuét hién (B -
biogas) dong vai tro 1a cong trinh xu ly chat thai chan nudi phat sinh trong mé
hinh. Chét thai sau khi xr Iy qua ham 1 biogas da giam rat nhiéu nguy co gay mat
v sinh moi trudng va duoc sir dung nhu nguén phén bon cho cay trong hodc cung
cép thirc an cho ao ¢4 mot cach an toan (P& Ngoc Quynh er al, 1998). M6 hinh
VACB tré nén mot chu trinh san xuét hop sinh thai va dwoc nhén rong trén khip
vung BDBSCL.

chng nahigp

MO HINH VACB

THAM CANH HOP SINH THAI
SU DUNG NANG LUQNG TAI TAO

Hinh 1: M6 hinh VACB canh tac hgp sinh thai
(Trung tam Nang Liwong Méi - Pai hoc Can Tho, 1996)

Qué trinh phan hily yém khi céc thanh phan hitu co trong ham @ phat sinh mot
lwgng khi sinh hoc dugc sit dung nhu 1a mot nguén nang luong cho dun néu, thép
sang, chay dong co... giam chi phi sir dung cac loai nhién liéu truyén théng khac
nhu dau héa, than... Bén canh d6, ba thai tir ham G biogas con dugc khai thac lam
ngudn phan bon ting ning sudt cay trong, dua vao ao lam ngudn cung cap dudng
chét cho tao va cac dong vat phu du, sau d6 ca s€ an tdo va cac dong vat do... Voi
nhiing tac dong tich cuc néu trén, him 1 biogas da va dang duoc khuyén khich dau
tu xay dung va phat trién boi nhiéu co quan chinh phu, céac té chirc trong va ngoai
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nuée. Tuy nhién dé phd bién ham  biogas trén dién rong khong phai 1a viéc d&
dang. C6 nhiéu nguyén nhan dan dén kho khan trong viéc trién khai ham u biogas
nhu nhén thtrc cua nguoi dan vé biogas va lgi ich ctia n6 hién van chua cao, chi
phi 1ip dat ban dau cua biogas twong ddi cao so v6i mirc séng clia ngudi dan nong
thon, sy thiéu hut nguyén liéu nap do chan nudi nho 1é...

Luc binh (WH), Eichornia crassipes, 1a loai cdy thuy sinh hién dién trén khap
mang ludi kénh rach ch::ing chit cua vung, trong diéu kién moi treong va khi hau
thich hop ning suit luc binh c6 thé dat 175 tin lyc binh kho/ha/nam (Kha My
Khanh, 1990 trich tir O.P. Chawla). Sy phat trién nhanh chong cua lyc binh dang
gdy nhiéu van dé cho méi truong nudc nhu giy tic nghén giao thong, giam téc do
dong chay giy boi lang song rach, phan hiy 1am 6 nhiém ngudn nudc... Nhiéu
nghién ctru ngoai nudc va trong nude da xac dinh luc binh Ia cay sinh kh01 c6 kha
ning st dung lam nguyén liéu nap cho qua trinh 1én men yém khi (Philipp et al.,
1983; Kha My Khanh, 1990; Malik et al., 1990; Chanakya et al., 1992; Kivaisi va
Mtila, 1998).

Rom sau ¢ nim (RS) 1a phan co chét con lai sau khi nguoi dan khai thac hét ndm
rom. Hién nay voi khoang 100.000 tin nim nguyén liéu dwoc san xuat hang nam,
Viét Nam dang dtmg thir ba trén thé gi6i vé xuat khau ndm céc loai. Udc tinh ving
DBSCL mbi nam can khoang 5 tridu tdn rom dé san xudt nam. Sau khi san xuét
nam xong ngudn rom thai ndy van chua c6 nhimng khai thac cy thé, ngudi dan chi
mang rai trén mat rugng nhu ngudn phan bén, ngin mua lam dé dat va khong cho
co 1én, tham chi thai bo ra moi truong. Pay co thé 1a ngu@)n nguyén liéu nap cho
ham 1 nhung cac nghién ciru vé van dé nay chwa dugc quan tim.
Muc tiéu ctia nghién ctru nham danh gia kha nang sinh khi cia mé u yém khi véi
nguyén liéu nap 1a phan heo (PM) c6 bd sung WH hoidc RS. Ca hai loai nguyén
liéu lya chon phéi tron v6i phan heo trong nghién ctru nay déu 1a nhitng nguyén
lidu rat dé tim va co sb luong 16n ¢ ving DPBSCL. Nghién ctru cua ching toi du
kién s& tra 10 cho cac cau hoi:
- Ning suét sinh khi ctia mé @ yém khi theo mé véi céc ti 1& phdi tron PM va WH
khac nhau.
- Ning sudt sinh khi cia mé 0 yém khi theo mé véi cac ti 16 phdi tron PM va RS
khac nhau.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Phwong tién nghién ciru

2.1.1 Nguyén liéu dau vao

Nguyén lidu dau vao cho qua trinh ¢ yém khi da dwoc chuan bi nhu sau:

- PM thu gom tir trai heo thyc nghiém tai Trung tdm Hoa An phoi kho trong mat
0 nhiét do 25‘i4°C trong mot tuan, sau d6 nghién nat va tron lan voi nhau dé tao
thanh mau dong nhat.

- WH thu gom tir cac kénh rach quanh Trung tdm Hoa An duoc 9§t ngan tir 0,5
dén 1,5 cm (loai bd ré).‘ WH phoi kho 6~nhi€3t do 2§i4°C Qén trong luong
khong d6i, sau do tron déu WH tao nén mau dong nhat. Va dé ting nang suat
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sinh khi, WH sau khi phoi kho dugc dem thuy phan hai ngay trude khi nap ca
nudc va ba WH da thuy phan vao cac binh u.

- RS sau khi thu gom vé phoi kho & nhiét do 25i4°‘C dén‘ trong lugng khong (’i(;)i,
sau d6 cat ngan tir 0,5 dén 1,5 cm, tiép theo tron déu nham tao mau dong nhat.

~ D@ rit ngén thoi gian thi nghiém, nuéc thai tir hdm u biogas 100m? (ham & TG-
BP ¢ Trung tdm Hoa An) dugc b sung vao cac binh u lam chat moi. Luong
nudc thém vao 14,5 L d6i voi nghiém thitc nap hon hop PM+WH va 18 L doi
v6i nghiém thirc nap hon hgp PM+RS.

2.1.2 Bé tri thi nghiém

tui nhom
chira gas

Hinh 2: M6 hinh thi nghi€ém 1 theo mé (trai) va @ ban lién tuc (phai)
(1) van khéa khi; (2) dng dan gas; (3) ong nap; (4) ong théi

Céc thi nghiém tién hanh trén mé hinh binh nhya thé tich 20 L, trén nap binh lap
mot 6ng nhya mém c¢6 b tri van khoa dung dé thu khi. Mdt tai nhém 10 L duogc
ndi vao dau 6ng nhua mém thu khi sinh ra hang ngay. Toan b cac lién két déu sir
dung khép ndi mém bao dam hé thong kin nuéc va kin khi trong sudt qué trinh
thi nghiém.

Céc thi nghiém duoc tién hanh trong 28 ngay trong diéu kién phong thi nghiém tai
Khoa Moi truong & TNTN, Pai hoc Can Tho. Cac nghiém thuc dugc b tri hoan
toan ngau nhién véi 5 nghiém thirc cho mdi loai nguyén liéu phéi tron PM+WH
hoac PM+RS. Ti 1€ phéi tron dya vao ham lugng vat chét hitu co kho (ODM) cua
nguyén liéu nap. Mdi nghiém thurc lip lai 3 lan dé tang do tin cdy cua thi nghiém.

Béang 1: Tilé phéi tron ctia hdn hop nguyén liéu nap PM va WH

Khoi lwong nap (g)

Ti 1¢ phdi tron

PM WH Tong
100%PM+0%WH 2254 0 2254
75%PM+25%WH 1691 256 1947
50%PM+50%WH 1127 512 1639
25%PM+75%WH 564 769 1333
0%PM+100%WH 0 1025 1025
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Béng 2: Ti 1@ phdi trén ciia hén hop nguyén li¢u nap PM va RS

Khdi lwong nap (g)

Ti 1§ phoi tron

PM RS Tong
100%PM+0%RS 2380 0 2380
75%PM+25%RS 1785 268 2053
50%PM+50%RS 1190 535 1725
25%PM+75%RS 595 803 1398
0%PM+100%RS 0 1070 1070

2.2 Phwong phap nghién ciru

Dé xac dinh nang suit sinh khi cua cac mé 4, mot s chi tiéu Iy - hoa - sinh cua
nguyén liéu diu vao va dau ra ciia mé 1 s& duoc phan tich tai thoi diém bét dau va
két thic thi nghiém. Pdng thoi lugng khi sinh ra tir cac nghiém thirc s& dugc thu
vao cac tii nhom va do dac hang ngay. Riéng cac khi thanh phan dugc do mdi
7 ngay.

Tt ca cac chi tiéu phan tich va do dac duogc tién hanh tai cac phong thi nghiém cua

Bo rn(}n K§¥ thuat Moi truong, Khoa Mo6i truong va Tai nguye::n Thién nhién, Pai

hoc Cén Tho. Qui trinh phén tich dugc thyc hién theo hudng dan cua Phuong phap

chuan phéan tich mau nudc va nudc thai (AWWA-APHA, 1999).

- DM, ODM, C: ta séy Memmert Ul 40; 16 vO co hoa Lenton; can dién tir
Sartorius CP 324.

- N: hé thdng phéan huy Tecator; thiét bi chung cat ni-to Gerhart distiller.

- CH,: may do khi thanh phan Geotechnical 0-100/100GA94.

- Tbng thé tich khi: dong hd RITTER (s6 do nhé nhat 20mL).

3 KET QUA VA THAO LUAN
3.1 Tong thé tich biogas sinh ra

Theo két qua do dac lwong khi sinh ra hang ngay ctia nhom nghiém thirc PM+WH
(hinh 3), luong khi sinh ra dat gia tri 16n nhét vao dau tuan tht 2, giam dan trong
tuan thir 3, &én tudn tht 4 luong khi sinh ra giam dang ké. Trung binh tong lwong
khi sinh ra & cac nghiém thirc nay trong 28 ngay 1an luot 1a 278,72 L (100%WH),
259,75 L (75%WH), 201,91 L (50%WH), 165,17 L (25%WH) va 129,53 L
(100%PM).

Tuy nhién trong nghiém thitc PM+WH, nghiém thirc 100%WH va 75%WH van
tiép tuc sinh khi tir sau tuan thi 2 chir khong giam nhu cac nghiém thirc khac. Diéu
nay co thé giai thich 1a do lyc binh c6 ham luong chét xo cao, vi sinh vat yém khi
can nhiéu thoi gian hon dé phan huy luc binh néu so voi thoi gian phan hiy phan
heo. Ngoai ra do luc binh ndi trén bé mat hdn hop u chur khong lang xudng day
binh & nhu phan heo nén vi sinh vét khong c6 diéu kién phan hay toan bd luc binh
mdt cach nhanh chong.
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Thé tich khi sinh ra theo ngay
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Hinh 3: Thé tich biogas sinh ra theo ngay ciia nghiém thirc PM+WH
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Hinh 4: Thé tich biogas sinh ra theo ngay ciia nghi¢m thirc PM+RS

Két qua do dac luong khi sinh ra hang ngay cua nghiém thiee PM+RS dugc trinh
bay trong hinh 4, theo d6 khoang thoi gian sinh khi cao nhét cua nghiém thirc nay
vao cudi tudn thir 1, sém hon so v6i nghiém thirc PM+WH. Tuy nhién tai tat ca
cac nghiém thirc PM+RS, luong khi sinh ra trong 28 ngay u déu thép hon so vai
nghiém thitc PM+WH.

Trong nghiém thirc RS, ning suat sinh khi cua cac nghiém thuc c6 ti 16 RS nhiéu
khéong cao nhu cic nghiém thirc khiac & 2 tudn dau tién, nhung lai c6 xu hudng
tang trd lai trong 2 tuan cudi. Nguyén nhén la do cac nghiém thuc chira nhidu RS,
ham lugng chat xo cao kho phan hily nén trong thoi gian dau vi sinh vat yém khi
chua phan hity kip, viéc phan hity dién ra cham hon.

3.2 Sén lweng khi thanh phén

Bén canh viéc do téng lwong khi sinh ra tir cic nghiém thtrc, hang ngay mot lugng
khi nhat dinh dugc trich tir tti chira khi dua vao mét tai chira khi khac dé do thanh
phan khi chinh (CH,4) sau moi 7 ngay.
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Két qua do dac cac thanh phan khi cho thay chét lwong khi sinh ra kha tt: nghiém
thirc PM+WH c6 ham lugng CH, tir 44,4% dén 61,2%, nghiém thirc PM+RS c6
ham lgqng CH, tir 44,2% dén 56%. O ti 1€ nay chat lwong gas tét d€ phuc vu cho
dun nau.

% khi CH4 cUa nghi€ém thlrc PM+WH
70
60
20 1 , —+—100% WH
2 40
] —8—75% WH
£ 30
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Thovi gian (tuan)
Hinh 5: Trung binh thanh phén khi CH, ciia nghiém thirc PM+WH
% khi CH4 cia nghiém thirc PM+RS
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Hinh 6: Trung binh thanh phén khi CH, ciia nghiém thirc PM+RS
3.3 Ning suit sinh khi

Ning sudt sinh khi ctia cac mé u dugc theo ddi va do dac dén ngay thu 28, sau do
xac dinh lugng ODM con lai trong binh 0. So sanh vdi lugng ODM ban qau nap
vao binh U, ndng suat sinh khi biogas dugc tinh dya trén 1 kg ODM bi chuyén hoa.
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Hinh 7: Niing suét sinh khi ciia nghiém thice PM+WH
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Hinh 8: Niing suét sinh khi ciia nghiém thitc PM+RS

Dua vao két qua ning suit sinh khi ctia cac nghiém thirc chiing t6i nhan thay:
- Naing suit sinh biogas ting dan néu ting ti 16 nap WH & nghiém thic PM+WH.
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So sanh theo ti 1&, néu liy ning suét sinh biogas ctia nghiém thtrc 100%PM lam
d6i chimg (100%), két qua sinh khi ciia cac nghiém thirc 75%PM, 50%PM,
25%PM va 100%WH tuong tng 1a 125,9%, 153,4%, 194,2% va 214,7%.

Trong nghiém thirc PM+WH, so sanh thé tich khi sinh ra tir nghiém thirc
100%PM+ 0%WH va 50%PM+50%WH cho thdy c6 su khac biét c6 ¥ nghia &
muc 0,05. Nhu vay véi mirc nap tir 50%WH tr¢ 1én, hon hop 4 PM+WH sé&
sinh khi t6t hon nhiéu so v6i chi nap 100%PM. Tham chi ham 1 c6 thé nap ¢
mirc 100%WH van cho thé tich khi cao nhit trong cac nghiém thirc thi nghiém.
Nguoc lai, ning suat biogas giam néu ting ti 16 nap RS ddi voi cac nghiém thirc
PM+RS. Theo d6 néu chon nghiém thirc 100%PM lam d6i ching (ning suat
sinh khi 100%), ta c6 cac Kkét qua 91,1%, 78,2%, 74%, 61,5% tuong ung cac
nghiém thirc 75%PM, 50%PM, 25%PM va 100%RS.
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- Trong nghiém thirc PM+RS, khi so sanh thé tich khi sinh ra gilta cac cap
nghiém thic 100%PM+0%RS va 75%PM+25%RS, 100%PM+0%RS va
50%PM+ 50%RS khong c6 sy khéc biét c6 ¥ nghia & mirc 0,05. Nhu vy cod
thé st dung RS nhu mot ngudn nguyén liéu nap bd sung cho ham 1 biogas bén
canh nguyén liéu nap chinh 1a phan heo. Va hén hop phdi tron c6 thé 1én dén
muc 50%PM+50%RS.

4 KET LUAN

Két qua thi nghiém sau 4 tuan dé cho thdy luc binh hoan toan c6 thé s dung lam
nguyén lidu bo sung, hoic tham chi thay thé cho phan heo dé nap vao ham u
biogas trong dleu kién thyc t& & bBSCL. Trong truong hop khong cd luc binh,
rom sau U ndm van co thé la nguon nguyén liéu nap bo sung cho ham u biogas,
tham chi vai ti 16 phdi tron 1én dén 50%RS.

V6i nhitng két qua thi nghiém da ghi nhan, can tién hanh tiép theo cac thi nghiém
0 yém khi ban lién tyc nhdm dénh gi4 ning suat sinh khi ctia hon hop u PM+WH
va PM+RS. Tir d6 c¢6 nhiing két qua tin cdy hon dé c6 thé trién khai tmg dung két
qua nay trong viéc da dang hoa ngudn nguyén lidu nap cho him u biogas.
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